In addition to the business rationale behind our decisions, there are of course the ideological reasons… we wouldn't be doing this -we wouldn't have started our own company -if we didn't believe in F/LOSS. This article describes a study that investigates these changes from the perspective of F/LOSS entrepreneurs. The findings are summarized into four issues that are critical in managing an F/LOSS business: i) dealing with organizational changes in the innovation process; ii) mastering user involvement; iii) successfully using resources; and iv) designing revenue models.
INTRODUCTION
The socio-technological changes pertaining to the free/libre open source software (F/LOSS) phenomenon have received increasing attention among information systems (IS) researchers. The focus of research has ranged from individual-level motivations and behavior to organizational adaptation and consequences. F/LOSS has been seen as an important driver of the information economy and an essential consideration for all software companies (Fitzgerald 2006 http://tinyurl.com7zwsn8k)). In the research literature, the F/LOSS itself has been described through two distinct features. However, prior empirical studies have not paid sufficient attention to the effects of F/LOSS on the business of small and medium-sized software enterprises from the entrepreneurial viewpoint. Despite that the ideological roots of the F/LOSS phenomenon are rather well documented, the realities of the business environment deserve more attention. This study aims to fill this gap by improving the understanding of the critical issues in F/LOSS businesses and related entrepreneurial perceptions through a qualitative empirical inquiry among software entrepreneurs.
In this article, we focus on software companies that actively take part in open source software development. Bearing this in mind, we posed the following research question:
What are the critical issues in managing an F/LOSS business? We addressed this question empirically through an inductive qualitative inquiry. Here, we describe narratives emerging from interviews of software entrepreneurs and senior managers in software firms. In our analysis of these narratives, we found four categories of issues that describe the challenges rooted in the realities of managing an F/LOSS business successfully. These lessons from practitioners add an important perspective to the theoretical knowledge of the changes the F/LOSS phenomenon has brought to the software industry. (2005) add that understanding the nature of the relationship is crucial to conducting business in a way that engages commercial and non-commercial actors.
EMERGENCE OF OPEN INNOVATION IN SOFTWARE COMPANIES

METHODOLOGY
In this study, our goal was to elucidate the perceptions and practices of entrepreneurs that are engaged in the development of open source software. For this reason, we selected as the key informants in our study software entrepreneurs or senior managers of firms that have engaged with in F/LOSS activity and are responsible for the company's strategic decisions. Arguably, they represent the most influential individuals in their firms' business model decisions although we acknowledge that the responses reflect only the "opinions of the few." However, we want to stress that CEOs and founders have a particular point of view that reflect the managerial viewpoint, which can be considered salient regarding the changes in their business.
We selected five F/LOSS companies to determine how their managers perceived and emerging from the narratives of our interview subjects. There is an assumption that, by analyzing how stories are told and what their tellers say and do not say, we can discover the hidden meaning behind the world they describe (Burr, 1995) .
FINDINGS: CRITICAL ISSUES IN MANAGING F/LOSS BUSINESSES
Interviews with the F/LOSS entrepreneurs provided a view of the realities of managing F/LOSS businesses. The narratives gathered from these interviews included a mixture of the entrepreneurs' personal experiences and their tried-and-true organization-level business practices. Moreover, they illustrate how the respondents view their business environment and the factors upon which they base their decision-making.
F/LOSS induces user involvement in software development
Integrating user feedback and requirements to the software was seen as one of the main opportunities and challenges with F/LOSS activity. The entrepreneur who founded Yoga underscored that "the main idea of F/LOSS is working together to create tools everyone wants to use individually." The interviewees emphasized that F/LOSS development was organized differently from proprietary development and thus is able to respond more promptly to customer needs. He described that his own contributions to several F/LOSS projects have been guided by his own personal needs and preferences. His contributions were motivated by the reason that the available software did not meet his personal needs. Moreover, the CEO of Nemesis narrated that:
"Our solutions are made for the customers, not for ourselves. We want to build a working solution, but we want the customers to sit down with us, so we can do it on the users' terms. We believe that it is not enough for us to provide open source software. In our opinion, customers should also have open access to the actual work process -not only through external communication, but also in internal collaboration. We want to get the customers' messages heard."
Our respondents assumed that customers had the necessary capability and willingness for the elicitation of their requirements and that this information should guide the development of software products. In this vein, customer expectations determined which solutions would become commercially viable. The significant role played by such expectations was taken for granted; the respondents assured us that customer expectations drive actual customer behavior and their identification is thus salient to software vendors.
Open source development relies on external resources
One of the advantages of F/LOSS is tapping into external contribution in the innovation activity. That is, F/LOSS activity emphasizes access to external capabilities rather than internal resource ownership. Harnessing this innovation potential would allow the production of software and services that would be more tailored to users'
needs. Moreover, a respondent from Tripod described the context in which resources are publicly available, but then stated that the capability to make use of these resources to capture value potential is essential:
"With a large user group, you can attain a higher product quality, as a larger number of people use the software in different situations and provide feedback. It also limits your development costs, as you will receive some of the software from others. Sometimes, the greatest ideas come from outside -ideas that you never had thought of. Users often widen our view."
(Project manager, Tulip)
In a related exchange, the original developers share the code in the F/LOSS community, and the clients gladly rely on the developers' knowledge in applying the code in the development of applications, consultancy, training, and maintenance of the software.
According to our narratives, the ability to utilize external resources and capabilities is recognized as one of the key factors in remaining competitive in the software industry.
As public goods, F/LOSS-based platforms, components, and applications shift the focus from the development of proprietary innovations to the use of the goods and knowledge that are publicly available.
Open source development encourages open innovation
The openness of innovation activity is a key theme in commercial F/LOSS development "There was a lot to do with our software before it was ready, but we opened in a very early stage. We were able to give plausible promise and thus received a lot of valuable feedback. This resulted in a quite different end product." source communities. In this way, firms aim to benefit from the innovation capacity of both developers and users, resulting in shorter lead-times, shorter times to market, and ultimately, better product quality.
F/LOSS-based public goods change the revenue models
The CEO of OurDB claims that the entire business "will face a fierce price war, where profits disappear". A vital consideration in F/LOSS activity is how it changes the means of value capture in software businesses. During the interviews, our respondents tended to discuss services, rather than products. The respondents agree that proprietary software cannot compete successfully for long in the same market as a complementary F/LOSS product.
"Basically, our revenue streams are very broad and far-fetched. So, any reduction of problems in our service reduces cost and is actually an increase in our profit" (Project manager, Tulip). Our narrators discussed their revenue strategies at length, including the following statement from the CEO of OurDB: "Enterprise software buyers are tired of complex pricing models (per core, per CPU, per power unit, per user, per whatever the vendor feels like that day) -models that are still in use by the incumbents. [With OurDb], you pay by service level and the number of servers. No nonsense, no special math."
The case firms in this study have experimented both with revenue models that are directly product or service-related and those that indirectly benefit from the large user base:
"In the beginning we did not focus on profits at all. Instead, we focused on boosting the use of the software. The vast community of users and developers is what drives our business. Then we sell our offerings to firms -those who need to scale and cannot afford to fail. The enterprise offering consists of certified binaries, updates and upgrades, automated DBA services, 7x24 error resolution, etc."
(CEO, OurDB)
The narratives underscore that the software delivery price as such is not a key purchasing criteria, but the total cost of ownership, including all transaction costs and lock-in costs, is of greater concern. The manager of Yoga claims that the strength of F/LOSS is that, in many cases, it is the most cost-efficient solution:
"Some proprietary software companies communicate -and in some cases quite correctly -that the total cost of ownership of their products is lower the total cost incurred from an open source software installation. In some cases it may be true, but in others, the cost comparison clearly favors the open source software."
However, our interviewees share the view that, when software is distributed freely, traditional revenue sources wane and firms are compelled to develop novel revenue models that may be based on services and may be only indirectly bound to the distribution of software licenses.
CONCLUSION
The lessons learned from the experiences of the entrepreneurs in this study indicate that F/LOSS-based software development urges software innovators to open up their innovation processes in a way that calls increasing attention to user involvement throughout the software development and delivery processes. That is, the F/LOSS activity emphasizes a need to maintain access to external capabilities, rather than leaning on internal resource ownership. In addition, entrepreneurs and managers should consider the objectives of the open innovation activity, because F/LOSS-based public goods change the focus of competition in the software business from productcentric to service-centric operations. These findings are summarized in Table 1 and are described in greater detail below. access to relevant capabilities seems to be far more rewarding than efforts to assimilate new resources. This was grounded mainly on the reasoning that, if some companies provide their software as "public goods", the managers of all firms providing competing offerings must rethink the rational for maintaining in-house resources. The narratives express that increased utilization of external resources has long-term effects on the whole software industry. That is, companies that do not endorse F/LOSS will also face changes in regard to resource availability and costs.
Our informants described significant productivity enhancements related to collaborative innovation processes. Our findings highlight that in order to capture the F/LOSS-based public goods change the revenue models of firms taking part in open source development. In our data, it is evident that F/LOSS has an impact on the software industry as a whole, as it degrades traditional sources of revenue and compels firms to develop new revenue models primarily based on services. The interviewed executives recounted the need to grasp the logic of generating revenues from increasingly service-oriented offerings. This is congruent with prior studies on open source software business. Our findings are also consistent with existing studies on F/LOSS business models, and underscore that new revenue models are increasingly grounded on services. These F/LOSS-induced changes can affect all firms in the software industry and are not limited to companies engaged in F/LOSS activity.
